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DETAILED ACTION 

The following is a non-final rejection in application # 10/539,845. 

Rejection of claims 2-6 and 34-48 under 35 USC 103(a) over Chiesi et al. is withdrawn 
in view of applicants' remarks. 

Rejection of claims 2-5, 7-10 and 34-48 under 35 USC 103(a) is withdrawn in view of 
applicants' remarks. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

The term "substantially enantiomerically pure" in claims 34-48 is a relative term 
which renders the claim indefinite. The term "substantially enantiomerically pure " is not 
defined by the claim, the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. Particularly, it is not clear what is encompassed by the term 
"substantially". 

The term "such as" in claims 34-41 is a relative term which renders the claim 
indefinite. The term "such as" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
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art would not be reasonably apprised of the scope of the invention. It is unclear if the 
term "such as" limits the scope of the disease to the list provided in the claims or if 
other, not listed disease, are included. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-6 and 41-48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chiesi (US 5,017,607) in view of Dyck {Journal of Neurochemistry 1986, 46(2), pp 
399 - 404), Ando et al. (US 6,603,008), Foster (US 6,221 ,335), Tonn et al. {Biological 
Mass Spectrometry 1993, 22 (11), pp 633 - 642), Haskins {Biomedical Spectrometry 
1982, 9(7), pp 269 - 277), Wolen {Journal of Clinical Pharmacology 1986; 26, pp 419- 
424; abstract), Keinan et al (US 6,440,710) and Gouyette {Biomedical And 
Environmental Mass Spectrometry, 1988, 15, pp 243-247). 

Scope of prior art 

Chiesi teaches a method of treating Parkinson's disease and neurological 
syndromes connected with it by administration of the methyl ester of levodopa 
combined with other active ingredients including carboxylase and monoaminoxidase 
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inhibitors (abstract). As such the teaching of Cheisi is taken to teach both levodopa 
methyl ester, pharmaceutical compositions comprising levodopa and method of 
preparing said pharmaceutical compositions 

Difference between prior art and instant claims 
Although levodopa methyl ester of Cheisi comprises deuterium at its natural 
abundance, Cheisi fails to teach deuterated ester of levodopa as recited in the instant 
claims. 

Secondary references and obviousness argument 
First, one is motivated to prepare deuterated versions of drugs to obtain a 
version with better pharmaceutical properties. Advantaged attainable via deuteration of 
known drugs have been demonstrated throughout the art which serves as motivation for 
one skilled in the art to prepare deuterated versions of methyl ester of levodopa 
described by Chiesi. 

For example, Dyck, states, "Thus, deuterium substitution seems to be a useful 
strategy to enhance the pharmacological effects of a compound without significantly 
altering its basic chemical structure" (page 399, column 1, last 5 lines), 

Ando et al. teach "[Substitution with heavier isotopes such as deuterium, i.e. 2H, 
can afford certain therapeutic advantages resulting from greater metabolic stability, for 
example increased in vivo half-life or reduced dosage requirements and, hence, may be 
preferred in some circumstances" (see col. 6, lines 59-67 and col. 7, lines 11-16). 



Application/Control Number: 10/539,845 Page 5 

Art Unit: 1621 

Foster teaches that "by deuterating drugs, we have likely ... increased the 
lipophilic nature of the molecule" and, via the deuterium isotope effect, produced a 
derivative "less easily cleaved by metabolic (or destructive) processes. Hence, the 
elimination half life of the drug is prolonged and the drug's therapeutic effects are 
increased." (column 17, lines 17-32). 

Second, and as an alternative branch, one is motivated to prepare deuterated 
versions of drugs, which can be used to obtain valuable information about how the un- 
deuterated drug or closely related drugs act in the body: 

Tonn et al. state "Pharmacokinetic studies employing stable isotope labeled 
drugs... offer many advantages over the more conventional use of unlabeled drugs... A 
pharmacokinetic study in which a labeled and an unlabeled drug are simultaneously and 
independently ... is advantageous since it reduces to inter-day variability in the 
measured pharmacokinetic parameters. The advantages of this approach include an 
increase in the statistical power of the study, yielding an overall reduction in the number 
of study subjects, and also a diminished risk due to a reduction in the exposures to the 
drug. In addition, the overall time required to conduct experiments, and hence the 
number of samples to be collected for analysis, may also be substantially reduced." 
(page 633, second column). The reference study is an example of just that. Thus, one 
is motivated to prepare deuterated drugs to gain these explicitly set forth advantages. 
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Haskins, surveys the application of stable isotopes in biomedical research in 
several areas. For example, in stable isotope dilution assays, it notes that deuterium is 
"is the best heavy isotope for this work", (page 270, column 1). Also, the section on the 
use of stable isotopes in chronic administration studies lists only deuterium isotopes. 

Wolen, noting that the lack of toxicity for deuterium makes it "ideally suited for 
human studies" (abstract) concludes that "the application of stable isotope methodology 
to the problems of bioavailability and bioequivalence have proved extremely versatile 
and useful. The technique is simple and powerful and results in extremely low risk to the 
subject." (page 423) Thus, one is motivated to prepare deuterated drugs to gain these 
advantages. 

Keinan et al. state, "Deuterium- and tritium-labeled organic compounds have 
become increasingly important for the role they play in structure determination, 
mechanistic studies, elucidation of biosynthetic pathways and in biochemical studies." 
(column 1, lines 11-14) 

Gouyette, gives an example with the anti-cancer drug Elliptinium. The reference 
notes, "New derivatives in the ellipticine series are under preclinical and clinical 
development. In order to study the fate of those molecules, it was decided that a 
standard molecule of this family of intercalating agents be labelled with stable isotopes 
which might be used in man without any problem of radioprotection or irradiation. 
Therefore, in a first step, elliptinium was labelled with three deuterium atoms, then 
injected intravenously into rats..." (introduction). In this way, they were "able to confirm 
the presence of unchanged drug in urine and in bile" and identify two metabolites. This 
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information provided about ellipticine is relevant to other derivatives in the ellipticine 
series. 

These last five references are merely exemplary of the use of deuterated 
compounds to determine valuable information about pharmaceuticals and their 
analogues; there are many other such references. 

Hence, it is clear that under either of these two branches, "a person of ordinary 
skill in the art would have been motivated to combine the prior art to achieve the 
claimed invention and that there would have been a reasonable expectation of 
success." DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., 80 
USPQ2d 1641, 1645. 

Moreover, given that there is always a need to enhance the pharmacological 
effects of a compound (e.g. increased in vivo half-life) without significantly altering its 
basic chemical structure (first branch), or that there is always a need to reduce the time, 
cost, risk, and statistical imprecision of pharmacokinetic studies (e.g. measure 
bioavailability or identify metabolites) (second branch), and that there is only a limited 
number of ways that this can be done, it would be obvious to pursue a potential solution 
that has a reasonable expectation of success. See e.g. KSR International Co. v. 
Teleflex Inc., 1385, 1397; Pfizer, Inc. v. Apotex, Inc., 82 USPQ2d 1321; Alza Corp. v. 
Mylan Laboratories, Inc., 80 USPQ2d 1001; In re Kubin, 90 USPQ2d 1417; In re 
O'Farrell, 7 USPQ2d 1673, 1681; In re Eli Lilly & Co., 14 USPQ2d 1741; In re Ball 
Corp., 18 USPQ2d 1491. 
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In addition, it is clear under both branches that deuteration per se is a known 
improvement technique for getting a more useful version of the pharmaceutical, and that 
the improvement is of a predictable nature, as is seen by the success reported in the 
various secondary references. Thus, it would have been obvious to one of ordinary skill 
in the pharmaceutical art to have applied this known improvement technique in the 
same way to the compound of the primary reference to obtain the results reasonably 
predictable from the secondary references. See e.g. KSR International Co. v. Teleflex 
Inc., 1385, 1396; Ruiz v. AB Chance Co., 69 USPQ2d 1686; In re Nilssen, 7 USPQ2d 
1500. 

Accordingly the rejected claims are deemed obvious. 

Some dependent claims specify various levels of deuteration. Selecting and 
optimizing the level of deuteration, up to an including full deuteration, would be within 
the skill of one seeking to achieve either of the goals set forth in the secondary 
references. For example, setting 100% deuteration at one position is routinely done, 
and as seen by the references cited above, di-deuteration and higher levels are also 
employed. 

Claims 2-5, 7-10 and 41-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Milman et al (US 5,525,631 ) in view of Dyck (Journal of 
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Neurochemistry 1986, 46(2), pp 399 - 404), Ando et al. (US 6,603,008), Foster (US 
6,221 ,335), Tonn et al. (Biological Mass Spectrometry 1993, 22 (11), pp 633 - 642), 
Haskins (Biomedical Spectrometry 1982, 9(7), pp 269 - 277), Wolen (Journal of 
Clinical Pharmacology 1986; 26, pp 419-424; abstract), Keinan et al (US 6,440,710) and 
Gouyette (Biomedical And Environmental Mass Spectrometry, 1988, 15, pp 243-247). 

Scope of prior art 

Milman teaches a method of treating Parkinson's disease and neurological 
syndromes connected with it by administration of the ethyl ester of levodopa combined 
with other active ingredients including carboxylase and monoaminoxidase inhibitors 
(abstract; column 3, lines 48-55). As such the teaching of Milman is taken to teach both 
levodopa ethyl ester, pharmaceutical compositions comprising levodopa and method 
treating Parkinson's. 

Ascertaining the difference between prior art and instant claims 
Although levodopa ethyl ester of Milman comprises deuterium at its natural 
abundance, Milman fails to teach deuterated ester of levodopa as recited in the instant 
claims. 

Secondary references and obviousness argument 
First, one is motivated to prepare deuterated versions of drugs to obtain a 
version with better pharmaceutical properties. Advantaged attainable via deuteration of 
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known drugs have been demonstrated throughout the art which serves as motivation for 
one skilled in the art to prepare deuterated versions of ethyl ester of levodopa described 
by Milman. 

For example, Dyck, states, "Thus, deuterium substitution seems to be a useful 
strategy to enhance the pharmacological effects of a compound without significantly 
altering its basic chemical structure" (page 399, column 1, last 5 lines), 

Ando et al. teach "[Substitution with heavier isotopes such as deuterium, i.e. 2H, 
can afford certain therapeutic advantages resulting from greater metabolic stability, for 
example increased in vivo half-life or reduced dosage requirements and, hence, may be 
preferred in some circumstances" (see col. 6, lines 59-67 and col. 7, lines 11-16). 

Foster teaches that "by deuterating drugs, we have likely ... increased the 
lipophilic nature of the molecule" and, via the deuterium isotope effect, produced a 
derivative "less easily cleaved by metabolic (or destructive) processes. Hence, the 
elimination half life of the drug is prolonged and the drug's therapeutic effects are 
increased." (column 17, lines 17-32). 

Second, and as an alternative branch, one is motivated to prepare deuterated 
versions of drugs, which can be used to obtain valuable information about how the un- 
deuterated drug or closely related drugs act in the body: 

Tonn et al. state "Pharmacokinetic studies employing stable isotope labeled 
drugs... offer many advantages over the more conventional use of unlabeled drugs... A 
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pharmacokinetic study in which a labeled and an unlabeled drug are simultaneously and 
independently ... is advantageous since it reduces to inter-day variability in the 
measured pharmacokinetic parameters. The advantages of this approach include an 
increase in the statistical power of the study, yielding an overall reduction in the number 
of study subjects, and also a diminished risk due to a reduction in the exposures to the 
drug. In addition, the overall time required to conduct experiments, and hence the 
number of samples to be collected for analysis, may also be substantially reduced." 
(page 633, second column). The reference study is an example of just that. Thus, one 
is motivated to prepare deuterated drugs to gain these explicitly set forth advantages. 

Haskins, surveys the application of stable isotopes in biomedical research in 
several areas. For example, in stable isotope dilution assays, it notes that deuterium is 
"is the best heavy isotope for this work", (page 270, column 1). Also, the section on the 
use of stable isotopes in chronic administration studies lists only deuterium isotopes. 

Wolen, noting that the lack of toxicity for deuterium makes it "ideally suited for 
human studies" (abstract) concludes that "the application of stable isotope methodology 
to the problems of bioavailability and bioequivalence have proved extremely versatile 
and useful. The technique is simple and powerful and results in extremely low risk to the 
subject." (page 423) Thus, one is motivated to prepare deuterated drugs to gain these 
advantages. 

Keinan et al. state, "Deuterium- and tritium-labeled organic compounds have 
become increasingly important for the role they play in structure determination, 
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mechanistic studies, elucidation of biosynthetic pathways and in biochemical studies." 

(column 1, lines 11-14) 

Gouyette, gives an example with the anti-cancer drug Elliptinium. The reference 
notes, "New derivatives in the ellipticine series are under preclinical and clinical 
development. In order to study the fate of those molecules, it was decided that a 
standard molecule of this family of intercalating agents be labelled with stable isotopes 
which might be used in man without any problem of radioprotection or irradiation. 
Therefore, in a first step, elliptinium was labelled with three deuterium atoms, then 
injected intravenously into rats..." (introduction). In this way, they were "able to confirm 
the presence of unchanged drug in urine and in bile" and identify two metabolites. This 
information provided about ellipticine is relevant to other derivatives in the ellipticine 
series. 

These last five references are merely exemplary of the use of deuterated 
compounds to determine valuable information about pharmaceuticals and their 
analogues; there are many other such references. 

Hence, it is clear that under either of these two branches, "a person of ordinary 
skill in the art would have been motivated to combine the prior art to achieve the 
claimed invention and that there would have been a reasonable expectation of 
success." DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., 80 
USPQ2d 1641, 1645. 
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Moreover, given that there is always a need to enhance the pharmacological 
effects of a compound (e.g. increased in vivo half-life) without significantly altering its 
basic chemical structure (first branch), or that there is always a need to reduce the time, 
cost, risk, and statistical imprecision of pharmacokinetic studies (e.g. measure 
bioavailability or identify metabolites) (second branch), and that there is only a limited 
number of ways that this can be done, it would be obvious to pursue a potential solution 
that has a reasonable expectation of success. See e.g. KSR International Co. v. 
Teleflex Inc., 1385, 1397; Pfizer, Inc. v. Apotex, Inc., 82 USPQ2d 1321; Alza Corp. v. 
Mylan Laboratories, Inc., 80 USPQ2d 1001; In re Kubin, 90 USPQ2d 1417; In re 
O'Farrell, 7 USPQ2d 1673, 1681; In re Eli Lilly & Co., 14USPQ2d 1741; In re Ball 
Corp., 18 USPQ2d 1491. 

In addition, it is clear under both branches that deuteration per se is a known 
improvement technique for getting a more useful version of the pharmaceutical, and that 
the improvement is of a predictable nature, as is seen by the success reported in the 
various secondary references. Thus, it would have been obvious to one of ordinary skill 
in the pharmaceutical art to have applied this known improvement technique in the 
same way to the compound of the primary reference to obtain the results reasonably 
predictable from the secondary references. See e.g. KSR International Co. v. Teleflex 
Inc., 1385, 1396; Ruiz v. AB Chance Co., 69 USPQ2d 1686; In re Nilssen, 7 USPQ2d 
1500. 

Accordingly the rejected claims are deemed obvious. 
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Some dependent claims specify various levels of deuteration. Selecting and 
optimizing the level of deuteration, up to an including full deuteration, would be within 
the skill of one seeking to achieve either of the goals set forth in the secondary 
references. For example, setting 100% deuteration at one position is routinely done, 
and as seen by the references cited above, di-deuteration and higher levels are also 
employed. 

Reply to applicants' remarks regarding the obviousness rejections 

In the remarks filed 3/5/10 applicants have argued that the Dewar et al. reference 
supports applicants' position that one skilled in the art would not expect an improvement 
in properties when the compounds of Milman and Chieti are deuterated. In support of 
this argument applicants have indicated that when Dewar made deuterated version of 
racemic DL-DOPA no statistical difference between deuterated and non-deuterated DL- 
DOPA was observed. 

This argument is not found persuasive. It is well known in the art that a racemic 
pharmaceutical and enantiomerically pure pharmaceutical can often have drastically 
different physiological effect and mechanism of action. A very well known example of 
this is the sedative drug thalidomide, which was withdrawn from the market in 1961 
when it was discovered that the racemic mixture results in birth defects and only one of 
the stereoisomers was responsible for the desired pharmacological effect. One skilled 
in the art is well aware of the difference in the pharmacological effect when a pure 
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stereoisomer is compared to a racemic mixture or to the opposite stereoisomer. As 
such one would not be discouraged by the results of Dewar. One would still find it 
obvious to prepare deuterated versions of the L-DOPA derivatives taught by Milman 
and Chieti for the reasons described above. Regarding 3,4-dihydroxyphenylalanine 
(DOPA), it has been shown that the L and D isomers are metabolized differently and 
result in different urine dopamine concentration, which supports the argument that one 
skilled in the art would not draw conclusions regarding deuteration of L-DOPA 
derivatives, based on the experimental data presented by Dewar et al. (Sourkes et al. 
Biochem. J. 1964, 93, pages 469-474). 



Conclusion 

Claims 2-10 and 34-48 are pending 
Claims 2-10 and 34-48 are rejected 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yevgeny Valenrod whose telephone number is 571-272- 
9049. The examiner can normally be reached on 8:30am-5:00pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel Sullivan can be reached on 571-272-0779. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Yevgeny Valenrod/ 

Yevgeny Valenrod 
Patent Examiner 
Technology Center 1600 



